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ABSTRACT 1 
0RGHFKRLFHPRGHOVWUDGLWLRQDOO\DVVXPHWKDWDOOREMHFWLYHO\DYDLODEOHDOWHUQDWLYHVDUHFRQVLGHUHG7KLV2 
might not always be a reasonable assumptionHYHQZKHQWKHQXPEHURIDOWHUQDWLYHVLVOLPLWHG3 
&RQVLGHUDWLRQRIDOWHUQDWLYHVOLNHPDQ\RWKHUDVSHFWVRIWKHGHFLVLRQPDNLQJSURFHVVFDQQRWEH4 
REVHUYHGE\WKHDQDO\VWDQGFDQRQO\EHLPSHUIHFWO\PHDVXUHG$VSDUWRIDVWDWHGFKRLFHVXUYH\DLPHG5 
DWXQYHLOLQJDLUSDVVHQJHUV¶SUHIHUHQFHVWRZDUGVDFFHVVPRGHVWR%DUL,QWHUQDWLRQDO$LUSRUWLQ,WDO\ZH6 
FROOHFWHGDZLGHVHWRILQGLFDWRUVWKDWHLWKHUGLUHFWO\RULQGLUHFWO\PHDVXUHUHVSRQGHQWV¶FRQVLGHUDWLRQ7 
IRUWKHSXEOLFWUDQVSRUWDOWHUQDWLYH,QRXUDFFHVVPRGHFKRLFHPRGHOFRQVLGHUDWLRQIRUSXEOLFWUDQVSRUW8 
VHUYLFHVLVWUHDWHGDVDODWHQWYDULDEOHDQGHQWHUVWKHXWLOLW\IXQFWLRQIRUWKLVPRGHWKURXJKD9 
µGLVFRXQWLQJ¶IDFWRU7KHSURSRVHGLQWHJUDWHGFKRLFHDQGODWHQWYDULDEOH,&/9DSSURDFKDOORZVWKH10 
DQDO\VWQRWRQO\WRRYHUFRPHSRWHQWLDOHQGRJHQHLW\DQGPHDVXUHPHQWHUURULVVXHVDVVRFLDWHGZLWKWKH11 
LQGLFDWRUVEXWDOVRPDNHVWKHPRGHOVXLWDEOHIRUIRUHFDVWLQJ$VDUHVXOWRIDFFRXQWLQJIRU12 
FRQVLGHUDWLRQHIIHFWVZHREVHUYHDQLPSURYHPHQWLQILWZKLFKDOVRKROGVLQDYDOLGDWLRQVDPSOH13 
+RZHYHULQOLQHZLWKWKHOLWHUDWXUHRQODWHQWYDULDEOHVWKLVLPSURYHPHQWFDQQRWEHFRPSOHWHO\DVFULEHG14 
WRWKHXVHRIWKHLQGLFDWRUVZKLFKDYDLODELOLW\RQO\FRQWULEXWHVWRLGHQWLI\WKDWVWXGHQWVDUHPRUHOLNHO\15 
WRFRQVLGHUSXEOLFWUDQVSRUWVHUYLFHV0RUHRYHUthe expected increase in the modal share for this mode 16 
as a result of a reduction in its travel or headway time would be smaller.  17 
 18 
 19 
 20 
 21 
Keywords: Consideration of alternatives, latent variables, ICLV, airport access22 
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INTRODUCTION 1 
7KHQXPEHURIDLUWUDYHOOHUVLQWKH(XURSHDQ8QLRQKDVVLJQLILFDQWO\LQFUHDVHGLQUHFHQW\HDUV7KLV2 
JURZWKZDVODUJHO\GULYHQE\ORZFRVWFDUULHUVZKLFKPDGHDLUWUDQVSRUWHFRQRPLFDOO\DIIRUGDEOHWRD3 
ODUJHUVKDUHRIWKHSRSXODWLRQ7KLVH[SDQVLRQFRQWLQXRXVO\LPSRVHVDFKDOOHQJHIRUDLUSRUWPDQDJHUV4 
DQGUHJLRQDOPRELOLW\SODQQHUVZKRKDYHWRGHDOZLWKWKHLQFUHDVLQJQXPEHURILQIUHTXHQWWUDYHOOHUV5 
EXWDOVRDGGLWLRQDOVWDIIDQGDFFRPSDQ\LQJSHUVRQVQHHGLQJWRDFFHVVWKHDLUSRUW7KHUHLVQRJHQHULF6 
VROXWLRQWRWKLVFKDOOHQJHZKLFKLVYDOLGHYHU\ZKHUHLQDGGLWLRQWRWKLVHDFKXVHUVHJPHQWHJ7 
UHVLGHQWYVQRQUHVLGHQWEXVLQHVVYVQRQEXVLQHVVRUDLUSRUWHPSOR\HHVKDVLWVRZQQHHGVDQG8 
SUHIHUHQFHVWRZDUGVDLUSRUWDFFHVVVHUYLFHV7&53 9 
0RVWVWXGLHVLQYHVWLJDWLQJWKHGULYHUVRIDLUSRUWDFFHVVPRGHGHFLVLRQVKDYHUHOLHGRQUHYHDOHG10 
SUHIHUHQFH53DQGRUVWDWHGSUHIHUHQFH63GDWDLQFRPELQDWLRQZLWKGLVFUHWHFKRLFHPRGHOV7KHVH11 
VWXGLHVZHUHDLPHGDWXQGHUVWDQGLQJWKHFKRLFHEHWZHHQH[LVWLQJDFFHVVPRGHVRUIRFXVHG12 
RQWKHLPSOLFDWLRQVRILQWURGXFLQJDQHZDFFHVVPRGH,QVRPHFDVHVDLUSRUWDFFHVVPRGH13 
GHFLVLRQVKDYHEHHQPRGHOOHGMRLQWO\ZLWKDLUSRUWDQGRUDLUOLQHGHFLVLRQVZKHQPXOWLSOHDLUSRUWVH[LVW14 
LQWKHVDPHFDWFKPHQWDUHDRUZKHQWKHVDPHRULJLQGHVWLQDWLRQURXWHLVVHUYHGE\PXOWLSOHRSHUDWRUV15 
 16 
7KHXQGHUO\LQJDVVXPSWLRQLQDOOWKHVHVWXGLHVLVWKDWDOOREMHFWLYHO\DYDLODEOHDLUSRUWDFFHVV17 
PRGHVDUHHIIHFWLYHO\FRQVLGHUHGE\HDFKDLUSRUWXVHU+RZHYHUWKLVDVVXPSWLRQPLJKWEHTXHVWLRQHG18 
VLQFHVRPHDFFHVVPRGHVPLJKWEHGLVFDUGHGDSULRULLHUHJDUGOHVVRIWKHLUFKDUDFWHULVWLFV)RU19 
H[DPSOHLQWKHFDVHRIDLUWUDYHOOHUVWULSVWRWKHDLUSRUWDUHRQO\WKHILUVWµOHJ¶RIDORQJHUWULSDQGDUH20 
DVVRFLDWHGZLWKDKDUGFRQVWUDLQWLHWKHGHSDUWXUHWLPHRIWKHIOLJKW+HQFHWKHSRVVLEOHFRQVHTXHQFHV21 
RIDGHOD\LQDUULYLQJDWWKHDLUSRUWPD\EHVHYHUH(YHQWKRXJKXQH[SHFWHGGHOD\VPLJKWRFFXUZLWKDOO22 
PRGHVDLUWUDYHOOHUVPLJKWFRQVLGHUDVIHDVLEOHRQO\WKRVHDOWHUQDWLYHVWKDWWKH\µSHUFHLYH¶WRKDYHD23 
VXIILFLHQWO\ORZULVNRIJHWWLQJWRWKHDLUSRUWODWH2WKHUIDFWRUVWKDWPLJKWLQIOXHQFHZKLFKDOWHUQDWLYHV24 
DUHFRQVLGHUHGRUQRWDUHFRQFHUQVIRUSHUVRQDOVDIHW\RUWKHQHHGWRDFFHVVDWUDLQVWDWLRQEXVVWRS25 
ZKLFKLVLQFRQYHQLHQWO\ORFDWHGZLWKUHVSHFWWRWKHLUORFDWLRQRIGHSDUWXUH&RPIRUWDOVRPDWWHUV26 
SDUWLFXODUO\EHFDXVHSDVVHQJHUV SHUFHLYHWKHQHHGWRWUDQVIHUDQGZDLWHJZLWKSXEOLFWUDQVSRUWDVD27 
VLJQLILFDQWµGLVFRPIRUW¶$&53 28 
7KHDVVXPSWLRQWKDWLQGLYLGXDOVPLJKWFRQVLGHURQO\DVXEVHWRIWKHDYDLODEOHDOWHUQDWLYHVKDV29 
EHHQWHVWHGLQVHYHUDOWUDQVSRUWFRQWH[WVSDUWLFXODUO\URXWHDQGPRGHFKRLFH+RZHYHUWRWKH30 
EHVWRIRXUNQRZOHGJHWKLVDVVXPSWLRQKDVQHYHUEHHQWHVWHGLQWKHVSHFLILFFRQWH[WRIDLUSRUW31 
DFFHVVLELOLW\ZKLFKLVWKHIRFXVRIWKLVSDSHU7KHELJJHVWFKDOOHQJHZLWKFRQVLGHUDWLRQRIDOWHUQDWLYHV32 
LVWKDWWKLVDVSHFWRIWKHGHFLVLRQPDNLQJSURFHVVLVQRWREVHUYDEOHWRWKHDQDO\VW 33 
6RPHUHVHDUFKHUVKDYHWULHGWRLQFRUSRUDWHFRQVLGHUDWLRQHIIHFWVLQWRSUREDELOLVWLFPRGHOVRQO\34 
RQWKHEDVHRIWKHREVHUYHGFKRLFHV2WKHUVKDYHH[SORUHGWKHSRVVLELOLW\RIXVLQJ35 
VXSSOHPHQWDU\LQIRUPDWLRQDVGLUHFWEXWLPSHUIHFWPHDVXUHVRIFRQVLGHUDWLRQLQFOXGLQJIRUH[DPSOH36 
SHUFHLYHGDYDLODELOLW\RUDFFHSWDELOLW\RIWKHDOWHUQDWLYHVDQGVHOILPSRVHGWKUHVKROGVIRU37 
DWWULEXWHVHOLFLWHGXVLQJDGKRFTXHVWLRQVLQWUDYHOVXUYH\V7KHVHLQGLFDWRUVKRZHYHUPLJKWQRW38 
FRUUHVSRQGWRDFWXDOOHYHOVRIFRQVLGHUDWLRQLHWKHUHLVSRWHQWLDOIRUPHDVXUHPHQWHUURUDQGWKH\PD\39 
EHFRUUHODWHGZLWKRWKHUXQREVHUYHGIDFWRUVLHWKHUHLVVFRSHIRUHQGRJHQHLW\ELDV+HVVDQG+HQVKHU40 
*LYHQWKLVUDWKHUWKDQXVLQJWKHPDVµHUURUIUHH¶PHDVXUHVRIFRQVLGHUDWLRQLWPLJKWEH41 
SUHIHUDEOHWRUHFRJQLVHWKDWWKHVHDUHDIXQFWLRQRIODWHQWFRQVLGHUDWLRQDQGWUHDWWKHPDVGHSHQGHQW42 
UDWKHUWKDQLQGHSHQGHQWYDULDEOHVXVLQJDQ,QWHJUDWHG&KRLFHDQG/DWHQW9DULDEOH,&/9PRGHO7KH43 
,&/9DSSURDFKKDVEHHQH[WHQVLYHO\XVHGLQPDQ\ILHOGVQRWRQO\WUDQVSRUWWRLQFRUSRUDWHHLWKHU44 
SV\FKRORJLFDOIDFWRUVVXFKDVDWWLWXGHVDQGSHUFHSWLRQVRUUHVSRQGHQWV¶SURFHVVLQJ45 
VWUDWHJLHVLQWRPRGHOVEDVHGRQUDQGRPXWLOLW\PD[LPLVDWLRQ580&+$1*(180%(52)46 
5()(5(1&(%HVLGHVDOORZLQJWKHDQDO\VWWRRYHUFRPHSRWHQWLDOHQGRJHQHLW\DQGPHDVXUHPHQW47 
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HUURULVVXHVZLWKWKHLQGLFDWRUVWKH,&/9DSSURDFKDOVRDOORZVXVWRPDNHWKHLQGLFDWRUVVXLWDEOHIRU1 
IRUHFDVWLQJ 2 
,QWKLVSDSHUZHDGRSWWKH,&/9IUDPHZRUNWRPHDVXUHFRQVLGHUDWLRQRIDLUSRUWDFFHVVPRGHV3 
XVLQJWKUHHGLVWLQFWVHWVRILQGLFDWRUVFROOHFWHGDVSDUWRIDVWDWHGFKRLFH6&VXUYH\RQDLUSRUWDFFHVV4 
PRGHFKRLFH7KHILUVWVHWFRQVLVWVRIWKHOHYHORIDJUHHPHQWZLWKYDULRXVSHUFHSWLRQVWDWHPHQWVDQGRI5 
DSUHIHUHQFHEDVHGUDQNLQJRIWKHDOWHUQDWLYHVWKHVHFRQGUHIHUVWRWKUHVKROGVIRUDWWULEXWHVLQIHUUHG6 
IURPUHVSRQGHQWV¶SUHYLRXVFKRLFHVWKHWKLUGVHWFRPSULVHVGLUHFWUHSRUWVRIFRQVLGHUDWLRQRIWKH7 
DOWHUQDWLYHV7KHVHLQGLFDWRUVKDYHEHHQFKRVHQEHFDXVHWKH\UHSUHVHQWDGGLWLRQDOVRXUFHVRI8 
LQIRUPDWLRQZKLFKDUHJHQHUDOO\FROOHFWHGGXULQJWUDYHOVXUYH\VWKHILUVWWZRVHWVRUEHFDXVHWKH\9 
KDYHEHHQXVHGLQSUHYLRXVVWXGLHVWRPHDVXUHFRQVLGHUDWLRQRIWKHDOWHUQDWLYHVWKHWKLUGVHW 10 
,QRXUSURSRVHGIRUPXODWLRQODWHQWFRQVLGHUDWLRQH[SODLQVWKHLQGLFDWRUVDQGHQWHUVWKHXWLOLW\11 
RIDQDOWHUQDWLYHWKURXJKDGLVFRXQWLQJIDFWRU7KHGLVFRXQWLQJIDFWRUHIIHFWLYHO\DFFRXQWVIRU12 
FRQVLGHUDWLRQORZHULQJWKHXWLOLW\DQGWKHUHIRUHFKRLFHSUREDELOLW\RIDVXSSRVHGXQFRQVLGHUHG13 
DOWHUQDWLYH 14 
'DWDIRUWKLVVWXG\FRPHVIURPD6&H[SHULPHQWRQDVDPSOHRIDLUWUDYHOOHUVOLYLQJLQDUDQJH15 
RI.PIURP%DUL,QWHUQDWLRQDO$LUSRUWµ.DURO:RMW\OD¶LQ$SXOLD,WDO\7KLVDLUSRUWUHFHQWO\16 
H[SHULHQFHGDVXEVWDQWLDOLQFUHDVHLQWUDYHOOHUVDVDUHVXOWRIWKHLQFUHDVHLQWKHQXPEHURIORZFRVW17 
FRQQHFWLRQVDYDLODEOH$GLUHFWWUDLQFRQQHFWVWKHDLUSRUWZLWKWKHFLW\FHQWUHLQPLQXWHVKRZHYHU18 
PRUHSHULSKHUDODUHDVZLWKLQWKH0HWURSROLWDQ&LW\RI%DULDQGWKH$SXOLDQUHJLRQDUHQRWDVHDVLO\19 
DFFHVVLEOHVLQFHWKHUDLOZD\OLQNWRWKHDLUSRUWLVQRWLQWHUFRQQHFWHGZLWKWKHPDLQUHJLRQDOUDLOZD\20 
QHWZRUNV2WKHUSXEOLFWUDQVSRUWPHDQVDUHDYDLODEOHHJORFDOEXVHVEXWWKHVHLQYROYHDWOHDVWRQH21 
LQWHUFKDQJHDUHHYHQOHVVIUHTXHQWDQGWKHLUWLPHWDEOHVDUHQRWFRRUGLQDWHG$VDUHVXOWWUDYHOOHUVIURP22 
WKHVHDUHDVPDLQO\DFFHVVWKHDLUSRUWE\FDU 23 
*LYHQWKHVHSUHPLVHVLQWKLVSDSHUZHHVWLPDWHPRGHFKRLFHPRGHOVLQZKLFKZHDOORZIRUWKH24 
SRVVLELOLW\WKDWVRPHDLUWUDYHOOHUVPLJKWQRWFRQVLGHUSXEOLFWUDQVSRUWDVDIHDVLEOHDOWHUQDWLYH%RWK5325 
DQG63GDWDLVXVHGLQWKHHVWLPDWLRQDQGWKHSURSRVHG,&/9PRGHOVDUHFRPSDUHGZLWKWZRUHIHUHQFH26 
PRGHOVWKHILUVWLVDWUDGLWLRQDO0L[HG0XOWLQRPLDO/RJLW001/PRGHOLQZKLFKDOODOWHUQDWLYHVDUH27 
DVVXPHGWREHFRQVLGHUHG7KHVHFRQGLVDUHGXFHGIRUP001/PRGHORIWKHSURSRVHG,&/9PRGHOV28 
ZKLFKRQO\LQIHUVWKHODWHQWFRQVLGHUDWLRQIRUSXEOLFWUDQVSRUWWKURXJKWKHREVHUYHGFKRLFHGDWD7KH29 
PRGHOVDUHFRPSDUHGRQWKHJURXQGRIWKHRYHUDOOILWWRWKHGDWDSDUDPHWHUHVWLPDWHVDQGRXWRIVDPSOH30 
SUHGLFWLRQDELOLW\ 31 
7KHUHPDLQGHURIWKHSDSHULVVWUXFWXUHGDVIROORZV:HGHVFULEHWKHDYDLODEOHGDWDLQ6HFWLRQ32 
6HFWLRQOD\VRXWWKHHPSLULFDOVWUDWHJ\DQGH[SODLQVWKHSURSRVHGPRGHO,Q6HFWLRQZHUHSRUWDQG33 
GLVFXVVWKHHVWLPDWLRQUHVXOWVDQGLQ6HFWLRQZHSUHVHQWWKHYDOLGDWLRQH[HUFLVH)LQDOO\LQ6HFWLRQ34 
ZHGUDZFRQFOXVLRQVIURPRXUVWXG\ 35 
 36 
DATA 37 
The data used in this paper were gathered through pen-and-paper personal interviews (PAPI) conducted 38 
in autumn 2016 and autumn 2017. A total of 1,046 randomly selected residents in four cities in a range 39 
of 50-100 km from the airport were interviewed at their homes. Our sample comprises only air travellers, 40 
i.e. individuals who had flown through Bari International Airport at least once in the previous three 41 
months. The fulfilment of this requirement was ensured through a preliminary screening question. 42 
Official statistics on the actual profiles of the airport users are not available, and thus we are not able to 43 
assess the representativeness of our sample with respect to the target population. However, our sample 44 
is balanced across key socio-economic and demographic characteristics (e.g., sex, age, and level of 45 
education) (Table 1).   46 
We decided to only focus on residents for three reasons. First, because they are more likely to 47 
KDYHDSULYDWHFDUDQGWKHUHIRUHWRXVHLWWRDFFHVVWKHDLUSRUWZKHWKHULQWKHµkiss-and-ride¶RUWKHµpark-48 
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and-ride¶PRGHLHµDVSDVVHQJHUV¶RUµDVGULYHUV¶6HFRQGEHFDXVHWKH\DUHPRUHOLNHO\WRKDYHEHWWHU1 
knowledge of all available alternatives. Third, because they are more familiar with regional traffic 2 
patterns. Given these premises, residents represent a major potential market for public transport services 3 
(TCRP 83).  4 
The catchment area for this airport goes far beyond the city of Bari. It comprises the geographical 5 
boundaries of the whole Apulian region and the adjacent county of Matera in the Basilicata region. It has 6 
been estimated that approximately 3,150,000 individuals can access the airport within 90 minutes 7 
(ENAC, 2010). Only 9% of these potential passengers live in the city of Bari (ISTAT, 2017), and this 8 
explains why this paper focuses on regional rather than urban mobility patterns towards the airport. 9 
 10 
TABLE 1 Descriptive Statistics Of The Sample and of the Population in Apulian Region 11 
Social traits/Year Survey 2016 Survey 2017 Region (REF) 
Sex:                 Male 50.3% 48.4% 48.3% 
Female 49.7% 51.6% 51.7% 
Age: 18-24 27.0% 37.3% 9.2% 
25-34 30.3% 26.7% 13.9% 
35-49 24.0% 20.1% 25.7% 
50+ 18.7% 16.0% 51.2% 
Education: Up to High School 36.0% 62.3% 81.2% 
BSc+ 64.0% 37.7% 18.8% 
Business trip: 30.0% 18.8% - 
Student: 29.0% 48.4% - 
City: 
  
Matera 12.7% 19.4% - 
Altamura 64.3% 24.7% - 
Gravina 26.3% 25.5% - 
Corato - 30.4% - 
Total 300 746 3,381,008 
 12 
 13 
Both revealed and stated preferences were collected during the survey. The former refer to the 14 
UHVSRQGHQWV¶ODVWWULSWRWKHDLUSRUW,QWKHSC experiment, respondents were asked to choose their 15 
preferred access mode amongst i) public transport with at least one change, ii) a direct private bus run 16 
by the airport management in cooperation with private operators, iii) car as driver, iv) car as passenger 17 
(i.e. the possibility of being dropped-off by someone else), and v) taxi. The attributes of the alternatives 18 
modelled in the SC experiment were in-vehicle travel time, out-of-vehicle travel time (i.e. the waiting 19 
time between connecting services for the public transport alternative), travel cost, and headway (i.e. the 20 
time until the next available public transport service to the airport). When the departure place is located 21 
within 50-100 km from the airport, it is reasonable to assume that passengers will use a timetable to 22 
schedule their arrival at the train station/bus stop. The headway might still be an important factor in 23 
their decision-process because if there is a reliability issue with the scheduled public transport journey, 24 
they might not be willing to wait too long at the train station/bus stop until the next ride.  25 
Each respondent was shown 5 choice tasks which were generated using city-specific Bayesian 26 
D-efficient experimental designs (31), with priors inferred from a pilot study. The attribute levels were 27 
designed around the current ranges (as reported by the transport operators and www.viamichelin.com), 28 
and the order of the presented alternatives was randomised across respondents to avoid possible left-to-29 
right effects (i.e. always choose the first alternative on the left).  30 
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The 2017 survey (i.e. the second wave) also collected three sets of supplementary information 1 
which could be used as indicators of latent consideration of the available alternatives, particularly 2 
public transport.  3 
The first set of indicators consists of the level of agreement with perception statements towards 4 
the alternatives and of a ranking of these on the base of their overall preference. With respect to public 5 
transport, we collected responses about agreement with the following statements on a 5-points Likert 6 
VFDOHUDQJLQJIURPEHLQJµFRPSOHWHO\disDJUHH¶WRUHIHUULQJWRµFRPSOHWHO\DJUHH¶: 7 
 8 
1) If I had to use public transport to get to the airport, I would take an earlier bus/train to make 9 
sure I will not get there late. 10 
2) I do not consider the possibility of getting to the airport by public transport, because I can only 11 
be there too early or too late due to the reduced frequency. 12 
 13 
The second set of measures refers to UHVSRQGHQWV¶past experience. Respondents were asked to 14 
report how many times they had used each of the airport access alternatives in the previous year. This 15 
information is in turn employed to infer UHVSRQGHQWV¶threshold for the travel time attribute, i.e. travel 16 
time for the (used) alternative with the longest travel time is assumed to be their threshold. This 17 
indicator would give an idea of the maximum travel time the respondents are willing to accept outside 18 
the SC experiment, i.e. in real situations, and its robustness (as an indicator of a potential self-imposed 19 
threshold on travel time) would certainly increase with the number of trips made. Of course, this 20 
presents a lower limit on this threshold; just because a respondent has never chosen a mode taking 21 
longer than the slowest mode chosen in the past does not mean that the travel time for these modes 22 
H[FHHGVWKDWWUDYHOOHU¶VWKUHVKROG7KLVPakes the treatment of these values as indicators rather than 23 
direct measures of threshold even more important. 24 
The third set of indicators comprises self-reports of consideration of the alternatives. 25 
Respondents were asked to reveal which alternatives they actually considered at the end of each choice 26 
task. Similar follow-up questions have been collected by Hensher and Rose (32) and Hensher and Ho 27 
(20HYHQWKRXJKWKHVHUHIHUUHGWRµDFFHSWDELOLW\¶RIWhe alternatives rather than consideration. Despite 28 
being directly related to consideration, self-reports of consideration are still imperfect measures of 29 
consideration, and therefore these might not necessarily correspond to an individual¶s µDFWXDO¶30 
behaviour. An additional limitation resides in the possibility that, if collected after each choice task, 31 
these follow-up questions might influence subsequent choices.  32 
 33 
METHODOLOGY 34 
 35 
In Figure 1 we illustrate the general ICLV model formulation, consisting of three sub-models: a 36 
structural model, where latent consideration is described as a function of socio-demographic 37 
characteristics of the respondent; a measurement model, which links latent consideration to the values 38 
of the indicators; and a choice model, where the utility for the alternatives and hence the choice is 39 
specified on the basis of attributes of observable exogenous variables and latent consideration.  40 
 41 
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 1 
 2 
FIGURE 1 The proposed ICLV model 3 
Note: Items in rectangles can be directly observed by the analyst. Items in the ellipses are unobserved: an error is added to 4 
to take account of this. 5 
 6 
Structural model 7 
In the structural equation, latent consideration for alternative i (e.g. public transport) and respondent n, 8 ߙ௜ǡ௡, is defined by (1) 9 
 10 ߙ௜ǡ௡ ൌ ߛ௜ܼ௜ǡ௡ ൅ ߮௜ǡ௡                                                                                                                            (1) 11 
 12 
where ܼ௜ǡ௡ denotes a vector of socio-demographic characteristics of the respondent whose impact on 13 
latent consideration is measured by ߛ௜ǡ  and ߮௜ǡ௡ represents a normally distributed error term (24). 14 
Changes in the structural equation impact both the measurement model and the choice model 15 
components, given that latent consideration is an explanatory variable in both.  16 
 17 
Measurement model 18 
The measurement model links latent consideration (as defined by Equation 1) to its indicators. 19 
Depending on the nature of the selected indicator, distinct measurement models can be specified. In 20 
this paper we test for the use of ordinal, continuous, and binary indicators. Therefore, we specify the 21 
corresponding measurement models as an ordinal logit, a probability distribution function, and a binary 22 
logit, respectively.  23 
 24 
Ordinal indicators 25 
The level of agreement with statements such as those related to public transport reported in the 26 
previous Section can be recorded, for example, on a 5-point scale, UDQJLQJIURPEHLQJµFRPSOHWHO\27 
disDJUHH¶WRUHIHUULQJWRµFRPSOHWHO\DJUHH¶ The ranking of the PT alternative amongst the five 28 
alternatives is also treated as ordinal, with the value ranging from 1 if the alternative is the µPRVW29 
SUHIHUUHG¶WRif the alternative is the µOHDVWSUHIHUUHG¶ Of course, if the ranking of multiple alternatives 30 
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were to be included in the model, an exploded logit would be more appropriate than the ordered model 1 
used here. Both level of agreement to the statement and the ranking of the alternatives can be used as 2 
indicators for latent consideration. The probability of observing a specific response to these ordinal 3 
indicators K relative to alternative i and respondent n, can be modelled using an ordered logit form (2):  4 
 5 
௄ܲ೔ǡ௡൫ܫ௄೔ǡ௡ ൌ ݏȁߙ௜ǡ௡൯ ൌ  ݁ ఓ಼೔ǡೞି఍಼೔ఈ೔ǡ೙ାట಼೔ǡ೙ ? ൅  ఓ಼݁೔ǡೞି఍಼೔ఈ೔ǡ೙ାట಼೔ǡ೙ െ ݁ ఓ಼೔ǡೞషభି఍಼೔ఈ೔ǡ೙ାట಼೔ǡ೙ ? ൅  ఓ಼݁೔ǡೞషభି఍಼೔ఈ೔ǡ೙ାట಼೔ǡ೙ ሺ ?ሻ 6 
 7 
Where ߤ௄೔ǡ௦ are estimated threshold parameters, s א (1,2,3,4,5) if a 5-point scale is used, ߙ௜ǡ௡ is the 8 
latent consideration, ߞ௄௜ measures its impact on the value of the indicator, and ߰௄೔ǡ௡ is the error term. 9 
For normalisation purposes, we set ߤ௄೔ǡ଴ to - DQGߤ௄೔ǡହ WRWKHUHIRUHRQO\WKHLQWHUPHGLDWHIRXU10 
threshold values can be estimated for each indicator.  11 
The likelihood of the observed value ܫ௄೔ǡ௡ is then given by (3):  12 
                     13 ܮூ಼೔ǡ೙ ൌ ෍ ߣቀூ಼೔ǡ೙ୀ௦ቁ ቆ ݁ ఓ಼೔ǡೞି఍಼೔ఈ೔ǡ೙ ? ൅ ఓ಼݁೔ǡೞି఍಼೔ఈ೔ǡ೙ െ  ݁ ఓ಼೔ǡೞషభି఍಼೔ఈ೔ǡ೙ ? ൅  ఓ಼݁೔ǡೞషభି఍಼೔ఈ೔ǡ೙ቇሺ ?ሻௌ௦ୀଵ  14 
 15 
where ߣ is a dummy variable which takes value 1 when the value for the indicator equals s, and 0 16 
otherwise.  17 
 18 
Continuous indicators 19 
The threshold for an attribute d and respondent n, ܫ்ௗǡ௡ , can also be used as an indicator for latent 20 
consideration. Assuming the indicator takes the form of a continuous variable, it can be modelled by 21 
the following measurement equation (4): 22 
 23 ܫ்ௗǡ௡ ൌ  ߠ்ௗ ൅ ߞ்ௗߙ௜ǡ௡ ൅ ߟ்ௗǡ௡ሺ ?ሻ   24 
 25 
where ߠ்ௗ is a constant, ߙ௜ǡ௡ is the latent consideration, ߞ்ௗ measures its impact on the value of the 26 
threshold, and ߟ்ௗǡ௡ is the error term, which follows a zero-mean normal density and standard 27 
deviation of ߪூ೅೏. By centering the indicators on zero, i.e. subtracting the sample mean from each 28 
indicator, we obviate the need to estimate the constant ߠ்ௗ  . 29 
The likelihood for observing a particular threshold is given by the normal density function (5): 30 
 31 ܮூ೅೏ǡ೙ ൌ  ଵටଶగఙ಺೅೏ǡ೙మ ݁ିሺ಺೅೏ǡ೙షሺഇ೅೏శഅ೅೏ഀ೔ǡ೙ሻሻమ഑಺೅೏ǡ೙మ ሺ ?ሻ 32 
 33 
Binary indicators 34 
Stated consideration for alternative i, respondent n, and choice situation t, ܫ஼೔ǡ௡ǡ௧, is our third candidate 35 
indicator for latent consideration. This is a binary variable, and probability of consideration takes the 36 
form of a binary logit (6):  37 
 38 
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஼ܲ೔ǡ௡ǡ௧൫ܫ஼೔ǡ௡ǡ௧ȁߙ௜ǡ௡൯ ൌ  ௘ ഇ಴೔శഅ಴೔ഀ೔ǡ೙శഌ಴೔ǡ೙ǡ೟ଵା௘ഇ಴೔శഅ಴೔ഀ೔ǡ೙శഌ಴೔ǡ೙ǡ೟ ሺ ?ሻ                              1 
 2 
where ߠ஼೔ is a constant, ߙ௜ǡ௡ is the latent consideration, ߞ஼೔ measures its impact on the value of stated 3 
consideration, and ߥ஼೔ǡ௡ǡ௧ is the error term. Although indicators for stated consideration are collected at 4 
the choice-level, we decided to model them using latent consideration specified at the respondent level, 5 
with choice specific measurement equations, to make them comparable with the other two sets of 6 
indicators. The likelihood function for this part of the model is (7): 7 
 8 
 ܮூ಴೔ǡ೙ǡ೟ ൌ  ߣቀூ಴೔ǡ೙ǡ೟ୀ଴ቁ ቀ ? െ ஼ܲ೔ǡ௡ǡ௧൫ܫ஼೔ǡ௡ǡ௧ȁߙ௜ǡ௡൯ቁ +ߣሺூ಴೔ǡ೙ǡ೟ୀଵሻ ஼ܲ೔ǡ௡ǡ௧൫ܫ஼೔ǡ௡ǡ௧ȁߙ௜ǡ௡൯ሺ ?ሻ           9 
 10 
where ߣ is a dummy variable which takes a value of 1 when the alternative is stated to be considered, 11 
and 0 otherwise.  12 
 13 
Choice model 14 
The mode choice model uses a random utility specification, where the utility of alternative i, for 15 
respondent n in choice occasion t depends on both observable explanatory variables and latent 16 
consideration (8):   17 
 18 ௜ܷǡ௡ǡ௧ ൌ ɑ௜ǡ௡ ൅ ߚ௜ܺ௜ǡ௡ǡ௧ ൅ ߱௜ܼ௡ ൅ ߬஼௜ ൫ܽכ௜ǡ௡൯ ൅ ߝ௜ǡ௡ǡ௧ǡሺ ?ሻ             19 
  20 
where ܺ௜ǡ௡ǡ௧ is a vector of attributes of alternative i for respondent n and choice situation t whose 21 
impact on utility is measured by ߚ௜, and ܼ௡ is a vector of socio-demographic characteristics of 22 
respondent n whoseimpact on utility (which differs across alternatives) is measured by ߱௜.   23 ܽכ௜ǡ௡ is the transformed latent consideration variable (which has been bounded between 0 and 1 24 
through a logit transformation to enable the use of a log-transform (9)), and its impact on utility is 25 
measured by ߬஼௜Ǥ Finally, ߝ௜ǡ௡ǡ௧ is the typical type I extreme value error term.  26 
 27 ܽכ஼௜ǡ௡= ଵሺଵାୣ୶୮൫ିఈ಴೔ǡ೙൯ሻ ሺ ?ሻ 28 
 29 
According to the proposed formulation, when ܽכ௜ǡ௡is closer to 0, the utility will be heavily discounted, 30 
since log(ܽכ௜ǡ௡) ՜ െ ?  as ܽכ௜ǡ௡ ՜  ?, and the alternative will be also given lower choice probability. 31 
When the alternative is very likely to be considered, and therefore ܽכ௜ǡ௡approaches 1, no discounting of 32 
utility is enforced. A similar utility-discounting approach has been used by Cascetta and Papola (34) 33 
and Martinez et al. (35).  34 
We specify a Mixed Multinomial Logit (MMNL) choice model introducing random alternative-VSHFL¿F 35 
constants for all but one alternative, ɑ௜ǡ௡, with mean ߤண೔ and standard deviation ߪண೔, such that ɑ௜ǡ௡ = 36 ߤண೔+ߪண೔ߦ௜ǡ௡, where ߦ௜ǡ௡follows a standard normal distribution over respondents. The choice probability 37 
of the sequence of choices for individual n is then defined by (10):  38 
 39 ௜ܲǡ௡൫ ௜ܻǡ௡ȁܽכ௜ǡ௡ǡ ܺ௜ǡ௡ǡ௧ǡ ܼ௡ǡ ߫௡൯ ൌ ׬  ? ௘ೆ೔ǡ೙ǡ೟ ? ௘ೇǡ೙ǡ೟ೕא಴೙௧்ୀଵచ೙ ݂൫߫௡หߤచ ǡ ߪచ൯݀߫௡ሺ ? ?ሻ                40 
 41 
where ௜ܻǡ௡is the vector of stated choices, ܥ௡ is the set of available alternatives, and ݐ represents the 42 
sequence of observations.  43 
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Assuming that the first set of indicators (ordinal) is used, the final LL function for the proposed ICLV 1 
model is given by (11): 2 
 3 ܮܮ ൌ  ෍  ൥൭න න ෑ ቀ ௡ܲǡ௧൫ ௡ܻǡ௧ȁܽכ௜ǡ௡ǡ ܺ௡ǡ௧ ǡ ܼ௡ǡ ߫௡൯ ௄ܲ೔ǡ௡൫ܫ௄೔ǡ௡ȁߙ௜ǡ௡൯ቁ்௧ୀଵచ೙௔כ೔ǡ೙ ൫߫௡ȁߤచǡ ߪచ൯൫ߙ௜ǡ௡หܼ஼௜ǡ௡ሻ݀߫௡݀ܽכ௜ǡ௡൱൩ሺ ? ?ሻே௡ୀଵ  4 
 5 
The repeated choice nature of the data is taken into account through the use of a panel MMNL and the 6 
estimation of robust standard errors (cf. 36). The models are all estimated using maximum simulated 7 
likelihood and 500 Modified Latin Hypercube Sampling draws (37).  8 
 9 
 10 
RESULTS AND DISCUSSION 11 
We account for latent consideration for the public transport alternative in the case of airport access 12 
mode choice for Bari airport. We assume that this alternative is not µfuOO\¶FRQVLGHUHGE\our sample of 13 
air travellers. This might be due to possible negative judgements about its reliability, safety concerns, 14 
lack of convenience (with respect to the departure location), or comfort, since it involves at least one 15 
change. Other modes are assumed to be fully considered. 16 
The choices from the revealed (i.e. the access mode used by the respondents during their last 17 
trip to the airport) and stated preference data have been jointly estimated. Table 2 presents the results 18 
for five alternative model specifications. Model 1 is a MMNL model where all alternatives are fully 19 
considered, representing standard practice in the mode choice literature. In the following columns we 20 
report the estimation results for the proposed ICLV models, where the indicators vary across models. 21 
We first use responses to perception statements and a preference-based ranking of the alternatives 22 
(Model 2), followed by an inferred travel time threshold (Model 3), and finally stated consideration 23 
(Model 4) as indicators for latent consideration, respectively. Model 5 is a reduced-form MMNL model 24 
of the ICLV models in which we do not make use of any indicators. This latter model still includes the 25 
discounting factor (unlike Model 1), which is defined as a function of the same observed explanatory 26 
variable used in the structural equation for latent consideration in Models 2-4. The estimation of this 27 
reduced-form model is consistent with the discussion on the role of latent variables in Vij and Walker 28 
(30), and it aims at unveiling the actual benefits of using the indicators. 29 
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TABLE 2 Estimation results 1 
 
    Model 1  Model 2   Model 3     Model 4a     Model 5 
STRUCTURAL MODEL Est. t-stat(0) Est. t-stat(0) Est. t-stat(0) Est. t-stat(0) Est. t-stat(0) 
Ȗ6WXGHQW   0.204 3.95 0.213 3.13 (0.217) (3.40) 0.368 2.33 
MEASUREMENT MODEL           
Preference Ranking           
ȗ/DWHQW&RQVLGHUDWLRQ37   1.909 5.55       
ȝ7KUHVKROG5DQNLQJ  
 -1.125 -6.84       
ȝ7KUHVKROG5DQNLQJ  
 1.419 7.84       
ȝ7KUHVKROG5DQNLQJ  
 3.030 9.51       
Perception Statement Frequency  
         
ȗ/DWHQW&RQVLGHUDWLRQ37   1.094 8.28       
ȝ7KUHVKROG6WDWHPHQW)UHTXHQF\  
 -1.773 -13.61       
ȝ7KUHVKROG6WDWHPHQW)UHTXHQF\  
 -0.261 -2.84       
ȝ7KUHVKROG6WDWHPHQW)UHTXHQF\  
 0.990 9.71       
ȝThreshold Statement Frequency  
 3.665 16.02       
Perception Statement Reliability  
         
ȗ/DWHQW&RQVLGHUDWLRQ37   0.191 2.19       
ȝ7KUHVKROG6WDWHPHQW5HOLDELOLW\  
 -3.662 -15.83       
ȝ7KUHVKROG6WDWHPHQW5HOLDELOLW\  
 -2.037 -17.85       
ȝ7KUHVKROG6WDWHPHQW5HOLDELOLW\  
 -1.180 -13.71       
ȝ7KUHVKROG6WDWHPHQW5HOLDELOLW\  
 0.817 10.06       
Travel Time Threshold  
         
ȗ/DWHQW&RQVLGHUDWLRQ37     3.018 7.42     
ı7UDYHO7LPH7KUHVKROG  
   4.952 15.24     
Stated Consideration  
         
ȗ/DWHQW&RQVLGHUDWLRQ37       (2.795) (11.63)   
ș6WDWHG&FRQVLGHUDWLRQ37             (0.787) (4.19)     
CHOICE MODEL  
         
ASC PT -2.096 -5.57 -0.887 -2.99 -0.858 -2.98 -1.142 -3.60 -1.221 -3.76 
ASC Direct Bus -1.146 -3.08 -0.681 -2.03 -0.721 -2.17 -0.758 -2.25 -0.734 -2.18 
ASC Car Driver -1.168 -3.73 -0.845 -2.97 -0.890 -3.12 -0.938 -3.27 -0.921 -3.27 
ASC Taxi -1.758 -3.41 -1.340 -2.90 -1.272 -2.84 -1.334 -2.97 -1.346 -2.95 
ASC PT, sd 0.822 10.33 0.602 8.61 0.566 8.40 0.637 8.55 0.662 8.90 
ASC Direct Bus, sd 0.977 9.50 -0.900 -9.16 -0.888 -9.01 -0.904 -9.23 -0.905 -9.07 
ASC Car Driver, sd -1.150 -11.33 -1.013 -10.82 -1.022 -10.77 -1.037 -10.97 -1.022 -11.02 
ASC Taxi, sd -1.455 -7.63 1.287 7.38 1.316 7.52 1.310 7.84 -1.276 -8.74 
ȕ In-Vehicle Travel Time PT -0.011 -5.17 -0.009 -4.48 -0.009 -4.53 -0.009 -4.51 -0.009 -4.52 
ȕ In-Vehicle Travel Time Direct Bus -0.018 -3.51 -0.016 -3.49 -0.015 -3.46 -0.016 -3.61 -0.017 -3.64 
ȕ In-Vehicle Travel Time Car Driver -0.017 -4.15 -0.013 -3.57 -0.013 -3.48 -0.014 -3.65 -0.014 -3.75 
ȕ In-Vehicle Travel Time Car Passenger -0.033 -7.12 -0.025 -6.11 -0.025 -6.25 -0.026 -6.37 -0.026 -6.40 
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ȕ In-Vehicle Travel Time Taxi -0.037 -4.12 -0.030 -3.78 -0.033 -3.93 -0.034 -4.11 -0.033 -3.97 
ȕ Out-Vehicle Travel Time PT  -0.017 -5.94 -0.014 -5.24 -0.014 -5.22 -0.015 -5.29 -0.015 -5.35 
ȕ+HDGZD\WLPH -0.009 -8.71 -0.008 -8.12 -0.008 -8.10 -0.008 -8.17 -0.008 -8.16 
ȕ Travel Cost, income yes -0.080 -11.25 -0.074 -11.39 -0.074 -11.25 -0.074 -11.35 -0.073 -11.31 
ȕ Travel Cost, income na -0.090 -7.95 -0.081 -7.98 -0.083 -7.82 -0.082 -7.86 -0.081 -8.14 
ȕ Income Elasticity (Travel Cost) -0.077 -2.97 -0.063 -2.51 -0.057 -2.23 -0.064 -2.56 -0.062 -2.36 
ȕ Travel cost paid employer (multiplier) 0.765 1.49b 0.753 -1.78b 0.776 -1.61b 0.766 -1.64b 0.772 -1.64b 
scale SP 2.152 10.78b 2.422 10.24b 2.411 10.01b 2.399 10.29b 2.428 10.42b 
ȕ)HPDOH&DU'ULYHU -0.526 -4.42 -0.467 -4.30 -0.456 -4.16 -0.473 -4.26 -0.467 -4.35 
ȕ&KDQJH5XYR 0.595 4.89 0.389 3.71 0.605 5.03 0.518 4.65 0.498 4.56 
ȕ%XVLQHVV7ULS37 -0.211 -1.84 -0.093 -0.94 -0.105 -0.93 -0.142 -1.33 -0.124 -1.22 
Ĳ/DWHQW&RQVLGHUDWLRQ37     2.235 8.53 2.483 8.47 1.811 5.76 1.575 4.64 
LL(0)   -6630.290 -10070.35 -24969.170 -6630.290 (-1063.288) -6630.290  
LL(final, complete model)   -4676.765 -7595.827 -7003.418 -4660.365 (-791.121) -4662.519  
LL(final, choice model only)   -4676.765 -4662.557 -4663.984 -4660.365 (-791.121) -4662.519  
Note: a) The structural and measurement models in Model 4 have been estimated separately from the choice model, on a sub-sample of 307 respondents. The estimated 1 
parameters and the LL values for these models are in parenthesis; the Ȗ parameter in the structural model has been fixed in the choice model, which has been estimated 2 
on the full sample of 746 respondents; b) t-stat against 1.  3 
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In Model 1, the estimates for the normally distributed alternative-specific constants (ASCs) 1 
reveal a strong preference for the car passenger alternative (chosen as reference alternative) over all 2 
other alternatives, particularly public transport. Standard deviations, which reflect the degree of 3 
heterogeneity for the ASCs, are all significant.  4 
Alternative-specific in-vehicle travel time coefficients show the right (negative) sign and are all 5 
statistically significant. Similarly, parameters for the out-of-vehicle travel time (which only refers to 6 
the public transport alternative) and for the headway time (which refers to both the public transport and 7 
the private direct bus alternatives) also show the right (negative) sign and are statistically significant.  8 
Travel cost has been interacted with income in a non-linear way, and we estimated the 9 
respective income elasticity. Not all respondents disclosed their income; therefore, we estimated two 10 
coefficients for travel cost, one for those who reported WKLVLQIRUPDWLRQµTravel cost, income yes¶), and 11 
RQHIRUWKRVHZKRGLGQRWµTraveOFRVWLQFRPHQD¶). Both travel cost coefficients have the expected 12 
(negative) sign and are statistically significant, where the negative, and significant value for the income 13 
elasticity implies that the (absolute) sensitivity to travel cost decreases with increases in income. 14 
Respondents whose trip was paid by the employer show a lower sensitivity to travel cost, although the 15 
µTravel cost paid employer¶FRHIILFLHQW- estimated as a multiplier of the overall travel cost coefficient - 16 
is not statically different from unity in this model.  17 
Travellers on a business trip are less likely to choose public transport, while female respondents 18 
show a negative preference for the car driver alternative. µChange Ruvo¶DFFRXQWs for fact that public 19 
transport trips to/from Corato (i.e. one of the four cities under investigation) requested a more 20 
convenient transfer in Ruvo railway station rather than in Bari Central railway station.  21 
Finally, given that we employed both RP and SP data, we also estimated a scale parameter for 22 
the SP observations to allow for difference in the variance of the error terms between SP and RP. The 23 
utility function can be re-written as (12): 24 
 25 ௜ܷǡ௡ǡ௧כ ൌ ቀܴ ௗܲ௨௠௠௬ ൅ ݏ݈ܿܽ݁ௌ௉ כ ൫ ? െ ܴ ௗܲ௨௠௠௬ ൯ቁ כ ௜ܷǡ௡ǡ௧ሺ ? ?ሻ 26 
 27 
Where ܴ ௗܲ௨௠௠௬ equals 1 for RP observations, and 0 otherwise (i.e. for SP observations). As expected, 28 
the scale parameter for SP is greater and statically different from one (which is the RP case). 29 
We now move towards the discussion of the results of Models 2-4, where latent consideration 30 
for public transport has been included in the utility. These are all ICLV models which differ by the 31 
indicators used to measure consideration. As discussed in Section 3, three separate components can be 32 
identified in an ICLV model, the structural, the measurement, and the choice sub-models. The three 33 
components have been estimated simultaneously in Models 2 and 3, and sequentially in Model 4, since 34 
the indicators for stated consideration were available only for approximately 40% of respondents.  35 
In the structural sub-models for Models 2-4, we parametrised the latent consideration as a 36 
function of a dummy variable taking the value of one if the respondent was a student, and zero 37 
RWKHUZLVH&RQVLVWHQWZLWKRXUH[SHFWDWLRQWKHȖSDUDPHWHUs (see Equation 1) indicates that the latent 38 
consideration for the public transport alternative is higher for students.  39 
In Model 2, three distinct measurement sub-models have been estimated, given that three indicators 40 
have been used, namely the preference-based ranking, and answers to two perception statements related 41 
to frequency and reliability for public transport. Preference ranking was re-scaled on a 4-points scale, 42 
since the direct private bus alternative was not available for all routes. Therefore, for this indicators, we 43 
only estimated three thresholds (see Equation 2). In Model 4, the positive ߠ parameter (see Equation 6) 44 
reflects the fact that the stated consideration rates for public transport were larger than 50% in the sub-45 
sample. The response-order for the preference ranking has been shifted, such that the general 46 
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assumption in all cases is that more positive responses to the indicators are observed when latent 1 
consideration increases. As expected, the ȗ parameters are all positive.  2 
In the choice sub-models for Models 2-4WKHĲSDUDPeters measure the marginal impact of 3 
latent consideration on the utility for the public transport alternative, which is found in all cases to be 4 
statistically significant. This implies that a value for the latent consideration closer to unity (zero) 5 
would lead to higher (lower) utility for this alternative. We also observe that the parameters accounting 6 
for the likelihood of choosing public transport for respondents on a business trip is no longer 7 
significant. This might indicate a possible (negative) correlation with WKHȖSDUDPHWHUs in the structural 8 
models, since students are less likely to travel for business purposes. 9 
Model 5 is the reduced-form MMNL model of Models 2-4. In this model we do not estimate 10 
any measurement models since we do not make use of any indicators. The latent construct now only 11 
explains choices, and, as a result of this, we observe a larger standard error for the ȖSDUDPHWHU12 
(structural model) compared to Models 2-4, i.e. there is an efficiency loss.  13 
Interestingly, all parameters in Models 2-5 (H[FHSWIRUµscale SP¶) are reduced in size with 14 
respect to Model 1 (where we do not introduce the log-discounting factor). The estimated Value of 15 
Travel Time (VTT) indicators are also lower than - although not statistically different from - those 16 
obtained for Model 1 (Table 3).  17 
 18 
TABLE 3 977¼KRXU  19 
 Model 1 Model 2 Model 3 Model 4 Model 5 
  Est. Est.  Change (%) Est.  
Change 
(%) Est.  
Change 
(%) Est.  
Change 
(%) 
Public Transport 8.6 7.2 -16% 7.1 -17% 7.3 -15% 7.4 -14% 
Direct Private Bus 13.2 12.8 -3% 12.5 -5% 13.3 1% 13.7 4% 
Car Driver 12.8 10.9 -15% 10.5 -18% 11.2 -13% 11.4 -11% 
Car Passenger 24.4 20.0 -18% 20.0 -18% 21.3 -13% 21.4 -12% 
Taxi 27.5 24.8 -10% 26.6 -4% 27.4 -1% 26.6 -3% 
Note: VTT indicators for an individual whose trip was not paid by employer. 20 
Forecasted aggregate market shares are represented in Figure 2. In line with our expectations, in 21 
a status quo scenario (i.e. applying the model to the attribute levels faced by the respondents) models 2-22 
5 predict a slightly lower market share for public transport with respect to Model 1. However, those 23 
differences appear negligible. More pronounced differences in forecasts between Model 1 and Models 24 
2-5 can be observed when instead looking at the effect of a reduction in headway time by 30% for the 25 
public transport alternative (Scenario 1). For example, Model 1 predicts a larger increase over the 26 
status quo for the public transport alternative (+18.2%) and a larger decrease for the other alternatives 27 
(e.g. -8.2% for Car passenger) with respect to Models 2 (+7.5% and -3.2%, respectively). A similar 28 
pattern is observed when we reduce travel time for the public transport by 30% (Scenario 2). This 29 
means that a more traditional MMNL model - which assumes that public transport is considered by 30 
everyone in the sample - might overestimate the gains of policy actions aimed at improving modal 31 
share for this alternative.   32 
 33 
 34 
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 1 
 2 
FIGURE 2 Forecasted aggregate market shares 3 
Turning our attention to model fit, we acknowledge that the final Log-Likelihood across Models 4 
1-5 cannot be compared, given that in Models 2 and 3 we actually estimate a joint Likelihood function 5 
for the (revealed and stated) choices and for the indicators. It is however possible to derive final Log-6 
Likelihood measures for the choice model components separately from the other components. A 7 
comparison of these measures reveals that Models 2-4 outperform Model 1, i.e. the more conventional 8 
approach ZKHUHDOODOWHUQDWLYHVDUHDVVXPHGWREHµIXOO\¶FRQVLGHUHG. However, as suggested by Vij and 9 
Walker (30) such improvement in fit cannot be completely ascribed to the use of the indicators, given 10 
that it could be also attained by a properly specified reduced-form MMNL model (Model 5).  11 
 12 
 13 
VALIDATION EXERCISE 14 
Model validation on a different sample allows for a more rigorous comparison with respect to 15 
final Log-Likelihood measures, ensuring that the estimation results are not due to overfitting. As 16 
previously mentioned, we decided to estimate the models using the data collected in 2017 (richer in 17 
terms of supplementary information used to measure consideration) and to keep the data collected in 18 
2016 for validation purposes. Indeed, the use of the ICLV approach allows for latent consideration to 19 
be directly predicted from the structural equation without relying on the availability of the indicators in 20 
the validation sample.  21 
 22 
 23 
 24 
TABLE 4 Probability For The Chosen Alternative In The Validation Sample  25 
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Model 1 Model 2 Model 3 Model 4 Model 5 
RP+SP 25.2% 25.6% +0.4 25.7% +0.5 25.6% +0.4 25.5% +0.3 
Only RP 25.8% 27.6% +1.8 28.0% +2.2 27.5% +1.7 27.0% +1.2 
 1 
The average probability for the chosen alternative is used as measure of fit on the validation 2 
sample. As we can see from Table 4, the ICLV models (Models 2-4) produce slightly better predictions 3 
with respect to both their reduced-form MMNL (Model 5) and the more traditional MMNL model 4 
(Model 1) form. Such an improvement is however almost negligible when using both RP and SP 5 
observations, meaning that latent consideration brings little additional correlation when multiple 6 
observations for each respondent are available. Nevertheless, when only RP observations are used we 7 
observe a more substantial increase in the probability for the chosen alternative up to 2.2 percentage 8 
points.  9 
 10 
CONCLUSION 11 
The challenge with consideration of alternatives is that this aspect of an individual¶s decision-making 12 
process is unobservable. When the only information available is that on the final outcome of the 13 
process, i.e. the choices individuals make, it is impossible to separately identify what drives 14 
µFRQVLGHUDWLRQ¶DQGZKDWdrives µFKRLFH¶ 15 
Supplementary information on aspects related to consideration can be collected during SC 16 
experiments; however, the direct use of such indicators as error-free explanatory variables in the 17 
estimation of discrete choice models is highly discouraged due to potential measurement errors (given 18 
that these are only indirect measures of consideration), endogeneity bias (since the answers could be 19 
correlated with factors included in the random part of utility of the choice model), and unsuitability of 20 
the resulting model for forecasting.  21 
In this paper we overcome these drawbacks by treating indicators for consideration as 22 
dependent rather than independent variables, and modelling these together with choice within an ICLV 23 
framework. Latent consideration, rather than the indicators, HQWHUVWKHXWLOLW\RIDQDOWHUQDWLYHWKURXJKD24 
µGLVFRXQWLQJ¶IDFWRUZKLFKHIIHFWLYHO\DFFRXQWVIRUFRQVLGHUDWLRQORZHULQJWKHXWLOLW\DQGWKHUHIRUH25 
FKRLFHSUREDELOLW\RIWKDWDOWHUQDWLYH 26 
The proposed approach is tested in the context of airport access mode decisions for journeys to 27 
Bari International Airport, in Italy, using data from a SC experiment on a sample of air travellers 28 
resident within the catchment area of the airport. For those travellers, a public transport alternative is 29 
always available; however, differently from the other available alternatives which are all direct, public 30 
transport involves at least one change, the timetables for the connecting services are not coordinated, 31 
and services have, in general, limited frequency. For these reasons, we here assume that this alternative 32 
might not be always considered DVDµIHDVLEOH¶. Three sets of supplementary information directly or 33 
indirectly related to consideration of public transport have been collected during the SC experiment, 34 
which are tested as potential indicators for latent consideration of this alternative.  35 
Our results suggest that latent consideration has a significant (and positive) marginal effect on 36 
the overall utility of public transport; this means that the utility for those respondents with predicted 37 
lower levels of latent consideration gets highly discounted, and their choice probability for this 38 
alternative approaches zero. However, since we also use revealed preferences data in the estimation, it 39 
is possible that, for those observations, a share of what we identify as the effect of latent consideration 40 
might also capture unawareness or unavailability effects.  41
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We additionally observe a decrease in the size of the estimates for key parameters (travel time, 1 
travel cost, headway time) relative to a more traditional MMNL model which assumes that all 2 
alternatives are considered; in turn, this affects willingness-to-pay indicators and most importantly 3 
forecasts for aggregate market shares. Emblematic is the case of headway time. If this is reduced by 4 
30% for public transport, a traditional MMNL would predict an increase in the modal share for this 5 
mode by 18.2%, while the proposed models accounting for consideration would still predict an 6 
increase, but only by 7.5%. This result would suggest that not accounting for consideration of the 7 
alternatives might have serious implications in predicting the effect of planned or expected changes in 8 
the airport ground transportation system such as the introduction or removal of a key access mode, or a 9 
change in the quality of its services. Of course, given that the true data generating process is unknown, 10 
it is impossible to identify the size and direction of a µSRVVLEOH¶ELDV. All that we can observe is the 11 
difference with a more traditional MMNL model. 12 
In general, accounting for consideration of public transport seems to provide a more realistic 13 
representation of airport access mode decisions with respect to a more traditional MMNL model, where 14 
all alternatives are assumed to be considered: this is shown through an improvement in model fit which 15 
also holds on a separate validation sample. However, consistent with the discussion in Vij and Walker 16 
(30), we acknowledge that this improvement cannot be completely ascribed to the use of the indicators, 17 
since a properly specified reduced-form MMNL model is able to attain very similar results. 18 
Nevertheless, the availabilityRILQGLFDWRUVVLPLODUWRWKRVHXVHGLQWKLVSDSHUZKLFKFDQEHHDVLO\19 
LQFOXGHGZKHQGHVLJQLQJDQDLUSDVVHQJHUVXUYH\DOORZVXVWRLGHQWLI\WKHVWUXFWXUDOGULYHUVRI20 
FRQVLGHUDWLRQLQWKLVSDUWLFXODUFDVHWKDWVWXGHQWVDUHPRUHOLNHO\WRFRQVLGHUSXEOLFWUDQVSRUWDVD21 
IHDVLEOHDFFHVVPRGH 22 
As with any paper, there are many areas for future research. This includes testing whether the 23 
consideration for public transport alternatives varies by time of day (for example becoming less likely 24 
in the early mornings and late evenings) as well as better understanding the drivers of consideration in 25 
general, e.g. for example as a result of luggage, who people were travelling with, etc. 26 
 27 
 28 
 29 
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